1. Introduction. -According to De Gennes [1] , the NSA transition belongs to the n = 2, d = 3 universality class and its essential features should follow from this remark [2] . However, a number of additional features might modify the predictions obtained from the direct utilization of universality considerations. The first one is the absence of true long range order of the smectic layers [3] : in two dimensional solids this situation is known to lead to unusual transitional behaviour [4] . The coupling of the smectic order parameter with the nematic director leads to further complications [5] . Subtleties such as anisotropic correlation length [6, 7, 8] come in if one takes into account the extreme anisotropy. of smectics [9, 10] . The proximity of a tricritical point [11] further complicates the possible critical behaviour of the system [12, 13, 14] , and finally commensurability problems have recently been shown to be relevant in the bilayer smectic A case [15, 16] . In such an intricate situation experiment ought to serve as a guide. The most recent ones [8] [17, 18, 14] , is most puzzling since it is in marked disagreement with any theory available to date. Davidov et al. suggest that this discrepancy reflects the lack of true long range order in smectics as already alluded to [8] .
Although there is no way to rule out this interesting possibility a priori, this study was prompted by a different idea which stemmed from several discussions with P. S. Pershan. All the afore mentioned analyses were concerned with monocrystalline samples perfectly pure and defect free. However, it is possible to show [19] that dislocations and impurities can considerably affect elastic measurements and thus perhaps lead to an apparently non conventional behaviour. The genuine critical regime itself should not be affected as long as a &#x3E; 0 (a specific heat exponent) [20] but its existence domain might be reduced in such a way as to change the experimentally observed behaviour.
Thus, it seemed to us that measurements of the compressional elastic constant at frequencies high enough that dislocations and impurities cannot move, were called for. A further motivation for this work, was the study of second sound per se. The drastic anisotropy theoretically predicted [21] , had only been experimentally confirmed for propagation directions close to the smectic optical axis [22] (P ;5 450). Other direct [23] or indirect [24] studies could not establish the missing part of the angular diagram.
We have shown in a preliminary report [25] that a well adapted way of performing elastic measurements in the hydrodynamic range, is provided by the interdigital electrodes technique, previously developed in the study of flexoelectricity [26, 27, 28, 29] .
We give in the second section of this paper a detailed theoretical analysis of this technique. In particular, we show how the experiment allows checking the basic characteristics of second sound. We further discuss in this section the role of boundary layers and boundary conditions allowing for the creation of layers at glass-smectic interfaces.
In the third section, after a brief description of the experiment, we present our results obtained on octyl (Fig. 1) . The exact relation of bnx (qx, qz) with the scattering cross section in that particular geometry has already been published [26, 30] We use De Gennes notations [33] ; f is the flexoelectric coefficient described in [26] The solution of (2) (Fig. 2) . The details of the detection conditions are more subtle and will be discussed at the end of this section. Thus resonances will be observed at the locations :
Their width is essentially governed by the product flu q2
The low frequency side is expected to be essentially flat. This equation is reminiscent of the zero frequency limit of (8) , and is indeed identical in the case pK « 1.
In all cases the forced term is the same. The second term of the right hand side, of (17) has the same structure as the first term of (8) , it differs only from it by a factor (1 + JlK )/( 1 + 2 u/D ). In particular its q,, dependence will be strongly peaked at qz ~ 0, and will show little or no oscillations for qz ~ nII/D (see for instance figure 9 of reference [26] ). On the contrary, the first term of (17) has no counterpart in (8) , and will contribute to an oscillating behaviour of (u) with maxima decreasing like (1/qz) (in the limit uK &#x3E; 1).
For larger frequencies, the ui's will contribute to a non negligible part in the u boundary conditions. [38] ; on the other hand, the heterodyning conditions have a non-trivial effect on the possible observation of various resonance peak, and need to be discussed. The frequencies at which the smectic structure is strained, are always very small compared to the light frequency, and thus the scattered amplitude will be modulated like u(qx, qz, t).
Thus if we call E S the electric field of the scattered radiation (E' i that of the incident radiation, K is a numerical factor which includes all of the geometric conditions) u(qx, qz, -w) has been calculated in section 2.1 and 2.2 and is explicitly given in formulae (8) or (7) .
The photodetecting device will in turn be sensitive to the intensity :
Eo is the local oscillator field strength, ( (Formulae (8) and (21) (Fig. 4) . (9) ). An example of curve exhibiting several of these modes is displayed on figure 6 . The first resonance may be shown to correspond in fact to n = 3, by comparison with other experiments performed in geometrical conditions such that qz ~ H/D. Thus it was possible to obtain Wn, for n values ranging from 1 to 7, and compare the curve m = f(n) with formula (9) (Fig. 7a) [42] ). The solid line corresponds to a fit according to (9) , with B/p ~ (1.25) . 108 dyne. cm , and C/A N 0 (8 OCB; TNA -T = 5 K). Note the radically different behaviour that would be expected in the case of an isotropic propagation (dotted line). The same type of plot is displayed on figure 7b, still with 8 OCB but with TNA -T ~ 0.14 K. For n = 1 or 2, the C/A contribution is in all cases negligible, and one can thus conclude that one has a reliable tool for investigating the (B/p) temperature dependence, and a good signature of the second sound. (8) and (21) results identical to (22) . The [14, 17, 18, 8] (Fig. 12) (17) and (21) [14, 17, 18] , are more than ten times smaller than ours. The simplest explanation would invoke the existence of the central mode : its amplitude has about the right order of magnitude to account for the discrepancy; a further argument in favour of this interpretation is the large scattering in the values obtained from the low frequency techniques [ 14] , and the dramatic aging effect also reported [44] , in contrast with the stability we observe. If this is correct, one should not be surprised that our critical index estimations are in basic agreement with theories, whereas others are not. This is not however the only possibility. The role of thermally excited dislocation loops may be questioned [10] , together with the basic validity of any hydrodynamic theory for smectics [32] . Nevertheless, we can state that in the q ~ 102 cm-1, the B critical behaviour of 8 CB is helium like, whereas 8 OCB seems to be tricritical. The 8 CB results are in basic agreement with the high temperature behaviour of this compound [8] . Our 8 OCB exponent is identical to the one found for B 1. (elastic constant which describes the tilting away of the director from the normal to the layers) [14] , in the same compound. Light scattering studies in the nematic phase of 8 OCB give results either helium like [14] or mean field [47] (NB : in fact tricritical) so that a tricritical behaviour seems indeed possible. We do not know however whether it is intrinsic or not, in particular the central mode was less well decoupled from second sound resonance with 8 OCB than with 8 CB, and small amounts of impurities could drive the transition first order [14, 15] . Eventually, we think that more insight on the NSA transition will be gained by varying the systems under study [48] , and realizing qualitatively new experiments [49] .
